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WEAK INTERFACES 


string formatName(string name, string organisation); 
double makeThrust(double force, double angle); 


/* What do these mean? */ 


formatName("Type Safety", "XX"); 
formatName("", "Unsafety..."); 


makeThrust(400, 12.5); // Units? 


® Dangerous, ambiguous, unchecked interface design. 





SOLUTION: STRONGeR(?) TYPES 


int threshold(int Temperature) { return 3 * Temperature; } 


int SensorTemp = /* ... */; 
int T2 = threshold(SensorTemp); 


pe inie( fa). 
oy 


class temperature { /* 77? x*/ }; 
TERR 


temperature threshold(temperature T) { return 3 * T; } 


temperature Sensor = /* ... */; 
temperature T2 = threshold(Sensor); 
print(static_cast<int>(T2)); 


REFACTORING & TYPE MIGRATION 


m Existing approaches usually have you design the new type 
m ...and define a mapping to execute. 
m If the design does not cover, the perimeter of the migration will not compile. 
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REFACTORING & TYPE MIGRATION 


m Existing approaches usually have you design the new type 
m ...and define a mapping to execute. 
m If the design does not cover, the perimeter of the migration will not compile. 


Q Problem: Code does not compile > no more tooling support. 


Instead, allow dynamically discovering the new type’s interface, signature. 





STEP |: SEEDING AN INITIAL TAINT 


int threshold(int T) 
{ 


return 3 * T; 


mike ST = sosk 
int 12 = threshold(ST); 








STEP |: SEEDING AN INITIAL TAINT 


int threshold(int T) 
{ 


ene a Se ee 
fn threshold |<-: 










‘param T] oa 


[[fictive_type( temperature) ]] 
Wine SY = cook 


utd 


int T2 = threshold(ST); 
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STEP Il: PROPAGATION — ROUND 1 


int threshold( 
[[ft( temperature)]] int T) 
{ 


return 3 * T; 


[[ft( temperature) ]] 
Wie SY S cong 
int T2 = threshold(ST); 


test.cpp:1:32: warning: use of undefined 
fictive operator '<?> * temperature’ 





test.cpp:1:30: note: left operand is ‘int' 
literal, configure overload or refactor 
into variable 





STEP Il: PROPAGATION — ROUND 1 — REFACTORING 








Y 
int threshold( [fn threshold |«-: [var ST] 
[[ft( temperature)]] int T) war F | — 

int F = 3; 
return F * T; 
} = 
aN 
[[ft( temperature)]] 


sine SW & esck 
int T2 = threshold(ST); 


STEP II: PROPAGATION — ROUND 1 — USER’S CHANGES 





/* factor * temperature = temperature */ 





Y 
int threshold( [fn threshold }+ 
[[ft( temperature)]] int T) aaa ee 

[Lft( factor)]] ant F = 3; 
return F * T; 
} 7 
7X 
[[ft( temperature) ]] 


me SU = cosh 


at) 


int T2 = threshold(ST); 


STEP Il: PROPAGATION — ROUND 2 


/* factor * temperature = temperature */ 


Y 
int threshold( 








[[ft( temperature)]] int T) 


{ [var F< \ 
[[ft( factor)]] int F = 3; 
return F « T; 
} . pon 
: aN 
[[ft( temperature) ]] , 


me SU = cosh 


at) 


int T2 = threshold(ST); 





STEP Il: PROPAGATION — ROUND 2 


/* factor * temperature = temperature */ 


[lft(temperature)]] int threshold( fn threshold |- fra 


[[ft( temperature)]] int T) 





[[ft( factor)]] int F = 3; 
return F « T; 


} 


[[ft( temperature) ]] 
sie ST & esck 
int T2 = threshold(ST); 





STEP Il: PROPAGATION — ROUND 2 


/* factor * temperature = temperature */ 


[lft(temperature)]] int threshold( fn threshold |+- frau 


[[ft( temperature)]] int T) 





[[ft( factor)]] int F = 3; 
return F « T; 


} 


[[ft( temperature)]] 
sine SY 2 esok 
[[ft( temperature) ]] 
int T2 = threshold(ST); 





STEP III: CODE GENERATION & REFACTORING 


class temperature { /* ... */ }; joc 
class factor { /* ... */ }; jn threshotd|<-;[varst]  [varTa 


























param T || var F |<: i : : 

[[ft(temperature)]] int threshold( * Gan) GetarR) |. Geaeresrata) | 
[[ft(temperature)]] int T) | on eu 

[[ft( factor)]] int F = 3; ee ee 

return F « T; 



































[[ft( temperature) ]] 
‘nite Sime=see: 
[[ft( temperature) ]] 
int T2 = threshold(ST); 


eg 


STEP III: CODE GENERATION & REFACTORING 


class temperature { /* ... */ }; one 
class factor { /* ... */ }; fnthreshold|~-.[varst] [vart2]) 


























param T || var F j<«: 


temperature threshold( temperature T) : Gam) etme) 


























4 ¢eall threshold 

: 3 i: fe) arg = ST = 
factor F{3}; // Explicit cast to strong type. | 2 wo wD 
return F * T; Hsamahienmmetaraste 











} 


temperature ST = ...; 
temperature T2 = threshold(ST); 





STEP III: CODE GENERATION & REFACTORING 


class temperature { /* ... */ }; 
class factor { /* ... */ }; 


temperature threshold( temperature T) 


factor Fi3}; // Explicit Cast to strong type. 
return F * T; 


} 


temperature ST = ...; 
temperature T2 = threshold(ST); 


test.cpp:11:18: error: invalid operands to binary 
'+' expression ('factor' and 'temperature' ) 


return F « T; 





STEP III: CODE GENERATION & REFACTORING 


class temperature { /* ... */ }; 
class factor { /* ... */ }; 
temperature operator «(factor F, temperature T) { /* ... */ } 


temperature threshold( temperature T) 
{ 


factor F{3}; // Explicit cast to strong type. 
return F * T; 


} 


temperature ST = ...; 
temperature T2 = threshold(ST); 
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* METRIC, ENGL, WHATEVER... 








Remember the Mars Climate Orbiter incident from 1999? 
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nts, li e templates, is also a future work. 
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Remember the Mars Climate Orbiter incident from 1999? 


